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RESTORATION OF THE CHESAPEAKE BAY: A MULTI-STATE
INSTITUTIONAL CHALLENGE
JAMES T.B. TRIPP*
MICHAEL OPPENHEIMER**
The Chesapeake Bay, an extraordinarily productive and beauti-
ful Atlantic coast estuary, has suffered significant degradation in re-
cent years. Recognizing the high cost of continued degradation in
terms of loss of shellfish and fish, wildlife, recreational and aesthetic
amenities, and related jobs, the United States Environmental Pro-
tection Agency (EPA) undertook an extensive scientific investigation
of the scope and causes of this deterioration. An outcome of this
investigation was the broadly worded 1983 Chesapeake Bay Agree-
ment, a pact among Maryland, Virginia, the District of Columbia,
Pennsylvania, and the EPA to abate degradation and to restore the
Bay.' In 1987 these same states signed an "expanded and refined
agreement," setting forth specific goals and policy objectives to re-
verse continuing declines in Bay quality and productivity.'
Meanwhile, it has become apparent that other major east coast
estuaries such as Boston Harbor, western Long Island Sound, and
major portions of the New York Bight are experiencing accelerating
stress in the form of advanced eutrophication or high coliform
counts. Also, Gulf Coast estuaries, as in coastal Louisiana, are suf-
fering from high rates of erosion. This nationwide estuarine degra-
dation continues, despite fifteen years of implementation of the
Federal Water Pollution Control Act (Clean Water Act),' the objec-
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** Senior Scientist, Environmental Defense Fund. B.S., Massachusetts Institute of
Technology, 1966; Ph.D., University of Chicago, 1970.
The authors gratefully acknowledge the assistance of Thomas Mathew, an extern at
the Environmental Defense Fund and student at Columbia University, in making the
nutrient loadings calculations in this article. They also wish to express their apprecia-
tion to the W. Alton Jones Foundation for its support of the work which made the writ-
ing of this article possible.
I. See The Chesapeake Bay Agreement of 1983 (Dec. 9, 1983), reprinted in CITIZENS
PROGRAM FOR THE CHESAPEAKE BAY, CHOICES FOR THE CHESAPEAKE: AN ACTION
AGENDA-1983 CHESAPEAKE BAY CONFERENCE REPORT 17 (Jan. 1984).
2. 1987 Chesapeake Bay Agreement I (Dec. 14. 1987) (available at the Nlarland
Law Review).
3. Pub. L. No. 95-217, 91 Stat. 1566 (1977) (codified as amended at 33 U.S.C.
§§ 1251-1376 (1982 & Supp. 111 1985)) [hereinafter Clean Water Act].
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tive of which is the maintenance and restoration of the chemical,
physical, and biological integrity of the Nation's waters.4 Evidence
of this steady degradation raises the questions of its major causes
and what reforms must be adopted to reverse such damage. In par-
ticular, we must ask whether the Chesapeake Bay states have set
goals and established institutional practices adequate to the worthy
task of restoring the Bay.
I. BASIC ELEMENTS OF ESTUARINE PROTECTION
Two basic elements of maintaining and restoring the Chesa-
peake Bay, as well as other estuaries in the Nation, are evident:
(1) maintaining and protecting the chemical quality of water essen-
tial to support the Bay's biological resources, and (2) maintaining
and protecting the critical physical Watershed of the estuarine sys-
tem, including its tributary rivers.
The chemical water quality in the Bay and its tributary river's
essential to the support of the Bay's biological resources is charac-
terized by numerous parameters: dissolved oxygen, chloride levels,
pH, suspended solids and turbidity, inorganic and organic nutrients,
including particular and dissolved plant detrital material, and toxic
metal and organic compounds. Scientific studies of the Bay have
identified high levels of nutrients, as well as significant inputs of
sediment and toxic chemical compounds, to be deleterious to the
Bay's biological resources.' Thus, a measure of the effectiveness of
the Chesapeake Bay Agreement is the extent to which it has pro-
duced water quality standards that reflect appropriate ranges of
levels or concentrations of inorganic and organic nutrients in the
Bay and its tributary rivers for re-establishment of the integrity of
the Bay's biota, and programs to attain those standards.
The critical physical watershed of the Chesapeake Bay includes,
at a minimum, the estuarine and tributary riverine waters them-
selves and the original estuarine and freshwater wetland systems ad-
jacent and integral to the Bay and its tributary rivers.6 Wetlands
play a vital role in providing habitat and food energy for fish and
wildlife. They also can play a critical role in controlling nutrients
entering the Bay system, because wetlands are the natural system
4. 33 U.S.C. § 1251(a) (1982).
5. See, e.g., CHESAPEAKE BAY PROGRAM, U.S. ENVIRONMENTAL PROTECTION AGENCY,
CHESAPEAKE BAY: A FRAMEWORK FOR ACTION 15-35 (Sept. 1983) (hereinafter CHESA-
PEAKE BAY: A FRAMEWORK FOR ACTION]; D'Elia, Too Much of a Good Thing-Nutrient Enrich-
ment of the Chesapeake Bay, ENV'T, Mar. 1987, at 8-10.
6. See CHESAPEAKE BAY: A FRAMEWORK FOR ACTION, supra note 5, at 3.
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most adept at processing nutrient wastes into plant material in a bi-
ologically useful fashion. Unfortunately, many of the Bay's water-
shed wetlands have been substantially filled and otherwise
converted for urban development and agriculture.7 In all likeli-
hood, such loss of wetlands is continuing, although more slowly
than sixteen years ago when Congress adopted the Clean Water Act,
or even five years ago when the 1983 Chesapeake Bay Agreement
was adopted. These wetlands are necessary to prevent further dete-
rioration of the Bay system. Restoring the Bay entails reclaiming at
least some of its original watershed wetlands that have been con-
verted to other uses. One measure of the effectiveness of the new
Bay Agreement, as well as subsequent Bay agreements and pro-
grams, will be the extent to which it protects the remaining estua-
rine and riverine wetlands within the Bay's entire 63,390 square
mile watershed and begins the process of restoring wetland areas
now under other uses.
The challenge to protect and restore the integrity of the Chesa-
peake Bay is great in light of two factors. First, the Chesapeake Bay
watershed is experiencing and anticipating population and eco-
nomic growth. Such expansion could mean increased loads of inor-
ganic nutrients and loss of wetlands. Second, our society has
implemented few programs for the control of nutrient wastes from
point and nonpoint pollution sources. Instead, we have depended
on our lakes, rivers, estuaries, and ultimately ocean waters to receive
and process these wastes. Although techniques exist for processing
nutrient wastes, most are expensive. Some of these techniques en-
tail use of land resources which have a market cost. By contrast, the
waters of our rivers, estuaries, and the oceans are perceived in the
marketplace as a "free" resource. It is viewed as "cheaper" to use
these waters rather than land to process nutrient wastes. In addi-
tion, our society's legal system is set up to protect the private use of
land and is far less effective at protecting the economic values of a
biologically healthy estuary.
7. See CHESAPEAKE BAY PROGRAM, U.S. ENVIRONMENTAL PROTECTION AGENCY, CHES-
APEAKE BAY: A PROFILE OF ENVIRONMENTAL CHANGE 37 (Sept. 1983). A recent study
indicates that some 1.2 million acres of wetland, about 3% of the watershed, remains
within the Chesapeake Bay drainage area, of which 75% are inland wetlands and 20%
are coastal wetlands. U.S. FISH & WILDLIFE SERV. & U.S. ENVIRONMENTAL PROTECTION
AGENCY, MID ATLANTIC WETLANDs-A DISAPPEARING NATIONAL TREASURE 13 (June
1987). Wetland loss averaged over 2800 acres per year between the mid-1950s and late
1970s. Agriculture accounted for almost 60% of the inland wetland loss, With respect
to coastal wetland loss, urban development accounted for about 20% and impound-
ments, dredging projects, and rise in sea level accounted for about 60%. Id. at 23.
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The Chesapeake Bay states have already taken enormous steps
to set in motion programs to control nutrients and other pollutants
and to protect wetlands and other riparian habitats. Certainly, the
Maryland Critical Area Law' represents an ambitious initiative to
control the use of land adjacent to the Bay. More still must be done.
This article will explore techniques to strengthen local and state ef-
forts to attain these important environmental objectives.
II. CONTROL OF TOTAL NUTRIENT LOADINGS
Recent scientific investigations point to excessive nutrient load-
ings as a major cause of degradation of the Chesapeake Bay. Yet, to
date, programs to control loadings of inorganic nitrogen and phos-
phorus compounds into the Bay system have been very limited.
Although some sewage treatment plants have effluent limits on
phosphorus, few such plants or other point sources of pollution into
the Bay or its tributary rivers have been subject to specific effluent
limitations for nitrogen compounds. The reason for the lack of
these limitations is stated to be that controls on nitrogen have not
been required to avoid violation of state water quality standards. In
their 1987 Chesapeake Bay Agreement9 the parties to the 1983
Agreement commit themselves to adopt and begin implementation
by July 1988 of a basin-wide plan to achieve a 40 percent reduction
of nutrients entering the Bay system by the year 2000."0 In fact,
these states may have to increase this percentage reduction in order
to protect the Bay. If these states want everyone, including pol-
luters and persons who depend on and enjoy the biological and rec-
reational resources of the Bay, to take this goal seriously, and assure
the new Agreement's reasonable implementation, they should be
prepared to take three steps.
A. Enforceable Water Quality Standards
Pursuant to section 303(c) of the Clean Water Act,' all states
have adopted, and every three years must revise, water quality stan-
dards for their fresh and estuarine waters. The EPA has to approve
8. Chesapeake Bay Critical Area Protection Program, MD. NAT. REs. CODE ANN.
§§ 8-1801 to -1816 (Supp. 1987).
9. 1987 Chesapeake Bay Agreement (Dec. 14, 1987) (available at the laryland Law
Review).
10. Id. at 5-6. A subsequent agreement should clarify that both nitrogen and phos-
phorous compounds are to be reduced by at least this amount. Further, it should specify
a base year, e.g., 1986, on which to base the reduction percentage and schedule.
II. 33 U.S.C. § 1313(c)(1) (1982).
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these standards which are supposed to be set and progressively
strengthened to attain the goals and objectives of the Clean Water
Act, including protection of aquatic life. These standards consist of
designated uses for particular waters-e.g., potable water supplies,
aquatic life, and contact or noncontact recreation-and numerical
or descriptive criteria for water quality parameters appropriate for
those uses. While the Clean Water Act's primary emphasis is on
restricting effluent discharges from point sources through technol-
ogy-based permit limits,' 2 state water quality standards can be used
to justify controls in a number of Clean Water Act programs."
As a practical matter, those water quality criteria which are de-
scribed numerically have been enforced much more effectively in
water quality certification and permit proceedings, and have been
much more seriously considered than descriptive criteria in basin
and areawide planning processes. One reason is that third parties,
such as conservation or other citizen groups, confront an almost in-
surmountable challenge when they contest wastewater discharge
permits on water quality grounds where they cannot rely on numeri-
cal water quality criteria for specific uses. To be successful in such a
challenge, third parties must, in effect, make a convincing scientific
demonstration as to what the appropriate numerical criteria or
range for the parameter of concern should be, a task which state
12. In general, publicly owned treatment works (POTWs) are to attain a level of
effluent control based on secondary treatment, pursuant to §§ 402(a) and 304(b) of the
Clean Water Act, 33 U.S.C. § 1342(a) (1982) (state permit programs) and § 1314(b)
(1982) (EPA effluent limitation guidelines). The United States Environmental Protec-
tion Agency (EPA) has regulations that define secondary treatment in terms of limits on
biological oxygen demanding materials (BOD), pH, and suspended solids. 40 C.F.R.
§ 133.102 (1987). Industrial point sources are subject to effluent limits based on best
practicable control technology, 33 U.S.C. § 1314(b), and, for toxic contaminants, best
available technology, 33 U.S.C. § 1317(a)(2).
13. Water quality criteria can be used to impose stricter standards than those im-
posed by technology-based controls on point source discharges. Any applicant for a
point source discharge permit or a § 404 permit must obtain a certification from the
state that the discharge will not violate such standards. The certification requirement is
set out in § 4 01(a) of the Clean Water Act, 33 U.S.C. § 13 4 1(a) (1982), and 40 C.F.R.
§ 121 (1987). The EPA must also notify any other state whose water quality standards
may be contravened by a permitted discharge. Most states have a similar requirement in
their state permit programs. Such standards also play a role in the development of basin
water quality planning, including establishment of waste load allocations, Clean Water
Act § 303(e), 33 U.S.C. § 1313(e), and areawide waste treatment planning, which incor-
porates programs for controlling nonpoint as well as point sources of pollution, Clean
Water Act § 208, 33 U.S.C. § 1288. In addition, state water quality standards are to be
used in developing programs for controlling agricultural pollution, urban runoff, and
other nonpoint sources of pollution under the 1987 Amendments to the Clean Water
Act. See Water Quality Act of 1987, Pub. L. No. 100-4, § 316, 101 Stat. 7, 52 (to be
codified at Clean Water Act, § 319, 33 U.S.C. § 1329).
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water quality managers have been unable or unwilling to undertake,
as a precondition for showing a likely water quality violation.
All states have numerical criteria for dissolved oxygen and pH
for surface waters designated for aquatic life, as well as other uses.'
4
Many states have descriptive criteria for the major nutrients, nitrogen
and phosphorus.' 5 Except for a common nitrate standard of 10 mil-
ligrams per liter applicable to potable water supplies,' 6 however,
few states have set specific numerical criteria for nitrogen or phos-
phorus compounds, or for nutrients as a whole.
17
This is a primary reason why the Chesapeake Bay states and the
District of Columbia have to date imposed few legally enforceable
limits on the discharge of nutrients.' In the absence of numerical
14. The EPA has published water quality criteria documents for 64 toxic pollutants
or pollutant categories. Summaries of both aquatic-based and health-based criteria
from the documents appear at 45 Fed. Reg. 79,318-79,378 (1980). In addition, the EPA
provided updated summaries of nine ambient water quality criteria documents for am-
monia, arsenic, cadmium, chlorine, chromium, copper, cyanide, lead, and mercury. See
50 Fed. Reg. 30,784-30,796 (1985).
15. For example, Florida's water quality standards seek to maintain the naturally oc-
curing balance between nitrogen and phosphorus in its waters, paying particular con-
sideration to those waters presently containing very low nutrient concentrations. See
Florida Water Quality Standards, § 17-3.011(11), [1 State Water Laws] Env't Rep.
(BNA) No. 746, at S-60 (Oct. 28, 1970).
16. Surface waters seldom exceed a nitrate level of 10 milligrams per liter (mg/),
because nitrates in surface waters undergo considerable dilution and are taken up by
algae or other plants; groundwaters, on the other hand, frequently exceed this level. See
generally COOPERATIVE EXTENSION SERVICE, IOWA STATE UNIVERSITY, AGRICULTURAL
CHEMICALS AND GROUNDWATER QUALITY IN IOWA: STATUS REPORT 1985, at 1 (Dec.
1985); US. GEOLOGICAL SURVEY, U.S. DEP'T OF THE INTERIOR, NATIONAL WATER SUM-
MARY 1984-HYDROLOGIC EVENTS, SELECTED WATER QUALITY TRENDS AND GROUND-
WATER RESOURCES 65 (1985).
17. After testing over 120,000 wells across the country, the U.S. Geological Survey
found nitrate contamination in 48 states with contamination levels in some states of
greater than 10 mg/l in over 20% of the-wells treated. Exceptions include North Caro-
lina, which adopts a chlorophyll a standard of 40 micrograms per liter as a threshold for
excessive eutrophication. North Carolina Water Quality Standards, § 0212(b)(7)(A), [2
State Water Laws] Env't Rep. (BNA) No. 866, at S-28 (Aug. 29, 1986). Chlorophyll a in
effect measures the density pigment of algae which contain this chemical. The nutrients
nitrogen and phosphorus stimulate algal growth and therefore chlorophyll a levels. The
New Jersey Department of Environmental Conservation sets a nitrate level of 2 mg/I
nitrates for surface and groundwaters in the central core of the New Jersey Pinelands,
and the New Jersey Pinelands Commission in effect sets the ambient average back-
ground level of 0.17 mg/l nitrates in ground and surface waters as a guideline for con-
trolling development and setting density limitations in the Preservation and Forest
Areas. PINELANDS COMM'N, NEW JERSEY PINELANDS COMPREHENSIVE MANAGEMENT PLAN
15-16 (1981) [hereinafter CMP].
18. The Virginia water quality standards include "special standards" for certain sur-
face waters which impose, in some cases, limits on nitrogen and phosphorus in effluents
discharged into these particular segments. See Virginia Water Quality Standards, § 5.01,
[3 State Water Laws] Env't Rep. (BNA) No. 936, at S-7 (Oct. 4, 1985). These standards,
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criteria and loading limits, it is difficult for a state or the EPA to
impose limits on nitrogen or phosphorus, or both, from point or
nonpoint sources, unless it can be shown that nutrient loadings over
a certain limit will cause a violation of the numerical dissolved oxy-
gen criteria through excessive production of algae.' 9 An explana-
tion for the regulatory gap is that it is a complex task to set
meaningful numerical criteria for, and numerical limits on, loadings
of nitrogen and phosphorus in estuaries and rivers to protect
aquatic life.
Nevertheless, to provide a strong legal basis to accomplish the
reduction in total nutrient loadings that the parties to the 1987
Chesapeake Bay Agreement are now proposing, and to control dis-
charges of both nitrogen and phosphorus from point and nonpoint
sources, the Chesapeake Bay states must first adopt numerical water
quality criteria for phosphorus and nitrogen pursuant to section
303(c) of the Clean Water Act 20 to assure protection and propaga-
tion of indigenous aquatic plant and animal life.2 ' These numerical
criteria could be expressed in terms of ranges of values applicable
under various seasonal or flow conditions or in terms of total load-
ings of inorganic nitrogen and phosphorus for the entire basin wa-
tershed and sub-basins. Or they could include both. Adoption of
such standards under section 303(c) of the Clean Water Act pro-
vides a clear legal framework for their enforcement.2
however, are of limited geographic scope and apply only to discharges. More impor-
tantly, no special standards limit nitrogen or phosphorus in the Chesapeake Bay estuary.
Neither the Maryland Water Quality Standards, MD. REGS. CODE tit. 10, § 50.01.02
(1982), nor the District of Columbia Water Quality Standards, § 1102 (1 State Water
Laws] Env't Rep. (BNA) No. 741, at S-17 (Mar. 28, 1986), place any limits on nutrients.
19. Because control of phosphorus is far easier and cheaper than control of nitrogen
in the discharge of a POTW or other point source, operators of such sources, such as the
Washington Metropolitan District Commission, operator of the District of Columbia's
Wastewater Treatment Plant at Blue Plains, have long argued that receiving waters are
phosphorus-limited, not nitrogen-limited. In other words, control of phosphorus alone
will limit production of algae and thereby prevent dissolved oxygen excursions below
criteria levels.
20. See 33 U.S.C. § 1313(c)(2) (1982).
21. The EPA has recommended a criterion for yellow (elemental) phosphorus of
0.10 micrograms per liter for marine or estuarine water in an effort to limit excessive
plant growths. OFFICE OF WATER REGULATIONS AND STANDARDS, U.S. ENVIRONMENTAL
PROTECTION AGENCY, QUALITY CRITERIA FOR WATER 1986 (May 1986). North Carolina
has adopted a chlorophyll a standard for its estuarine waters. See supra note 17.
22. The Chesapeake Bay states also might benefit from the adoption of numerical
nutrient standards in that they might then qualify for EPA construction grants under
§ 201 of the Clean Water Act, 33 U.S.C. § 1281 (1982), to provide controls for both
nitrogen and phosphorus at POTWs, including land treatment for nitrates or for biolog-
ical denitrification or nutrient removal. See mnfra note 39.
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B. Identification of All Sources of Nitrogen
Second, in order to meet Bay and tributary nutrient standards,
it is necessary to identify all sources of these nutrients in the Bay
watershed and control them to a point where standards will be at-
tained. As a practical matter, the problematic nutrient is nitrogen.
Phosphorus can be controlled effectively by removing it from the
effluents of publicly owned treatment works (POTWs).23 Nitrogen,
on the other hand, has posed greater difficulty. There are four ma-
jor sources of nitrogen in the Chesapeake Bay watershed: sewage
treatment plants, commercial fertilizers, animal wastes, and atmos-
pheric inputs. 4  The first three are also major sources of
phosphorus."
While most attention has been paid to municipal sewage treat-
ment plants and commercial fertilizers as sources of nitrogen, at-
mospheric inputs in the form of wet deposition of nitrogen, i.e., acid
rain, and dry deposition are considerable and can result in signifi-
cant stimulation of phytoplankton production in estuarine or marine
waters.2 6 The Environmental Defense Fund has calculated, on the
basis of 1984 annual precipitation and mean nitrate and ammonium
precipitation concentrations, 27 that total elemental nitrogen from
atmospheric precipitation deposition is 6.8 kilograms per hectare
per year (or 111,000,000 kilograms for the 40,733,000 acre Chesa-
peake Bay watershed annually).28 This compares with total nitrogen
23. See CHESAPEAKE BAY: A FRAMEWORK FOR ACTION, supra note 5, at 45.
24. See id. at 45-66.
25. Id.
26. See Paeri, Enhancement of marine primary production by nitrogen-enriched acid rain, 315
NATURE 747-749 (1985). This author concludes that "'although pH impacts of acid rain
are largely insignificant in well-buffered marine habitats, nutritive impacts are both de-
tectable and may be of long-term consequences in shaping both patterns and magni-
tudes of phytoplankton production." Id. at 749.
27. NATIONAL ATMOSPHERIc DEPOSITION PROGRAM, NADP/NTN ANNUAL DATA SUM-
MARY-PRECIPITATION CHEMISTRY IN THE UNITED STATES (1984). The National Atmos-
pheric Deposition Program (NADP) was organized in 1978 to address the problem of
atmospheric deposition and its effects on agriculture, forest. rangelands, and fresh water
streams and lakes. In 1982 the federally supported National Acid Precipitation Assess-
ment Program (NAPAP) was established to provide broadened support for research into
the cause and effects of acid deposition. As a result of its experience in designing, or-
ganizing, and operating a national scale monitoring network, the NADP was asked in
1982 to assume responsibility for coordinating the operation of the National Trends
Network (NTN) of NAPAP. Because NADP and NTN had common citing criteria and
operational procedures, as well as sharing a common analytical laboratory, the networks
were merged with the designation NADP/NTN.
28. These calculations make use of NADP stations for Aurora in Kayuga County.
New York, Penn State-Centre, Leading Ridge-Huntington and Wye-Queen Anne Coun-
ties. Total nitrogen deposition was calculated for the drainage basin of the West Branch
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inputs of 9.6 kilograms per hectare per year or 158,000,000 kilo-
grams from commercial fertilizers,29 and 11.8 kilograms per hectare
per year or 195,000,000 kilograms from animal waste. 3° The total
input of nitrogen to the watershed from sewage treatment plants
and industries is approximately 41,000,000 kilograms.3 ' When dry
as well as wet atmospheric deposition of nitrogen is considered, at-
mospheric inputs into the Chesapeake Bay watershed may be com-
parable to fertilizer inputs3 2 and are greater than total sewage
of the Susquehanna River using the deposition data from Penn State-Centre. The North
Branch drainage basin was calculated using data from Aurora; the Lower Susquehanna
was done with data from Leading Ridge-Huntington; and the rest of the basin was done
using the deposition data from Wye-Queen Anne Counties. The estimated precipitation
and nitrogen chemistry data from 1984 are as follows:
Estimated Mean Mean
Precipitation Nitrate NH4
Aurora 99.10 cm 2.06 mg/l 0.40 mg/l
Penn State 113.6 cm 2.14 mg/l 0.31 mg/l
Leading Ridge 113.3 cm 2.23 mg/ 0.32 mg/l
Wye 105.9 cm 1.53 mg/l 0.25 mg/l
Given the size of these drainage basins, total elemental nitrogen in the form of nitrate is
7.2 x 10' kilograms, and ammonium contributes 3.9 x 107 kilograms. This gives a total
elemental nitrogen deposition rate of 6.8 kilograms per hectare per year.
29. We computed commercial usage statistics for the Chesapeake Bay watershed us-
ing statistics found in 1984 state agricultural reports and the 1982 Census of Agriculture
for each state with counties in the watershed. The nitrogen values are given as the
weight of the nutrient or elemental nitrogen consumed within each county. Those states
that did not have 1984 county estimates for consumption were included by using a ferti-
lizer usage index derived from the 1982 Census of Agriculture figures. See BUREAU OF
THE CENSUS, U.S. DEP'T OF COMMERCE, 1982 CENSUS OF AGRICULTURE (1983).
30. A.P. Barnett, C.B. Gilbertson, R.F. Holt, A.C. Matthews & F.A. Norstadt, Animal
Waste Utilization on Cropland and Pastureland, A Manual for Evaluating Agronomic & Economic
Effects (1978) (EPA No. 600/2-79-059).
31. Chesapeake Bay Program, U.S. Environmental Protection Agency, Computer
Printout of Total Loadings for Parameters of Concern from Major and Minor Municipal
and Industrial Waste Discharges, Chesapeake Bay Watershed (1984) (personal commu-
nication with Joseph Macknis).
32. See Correll & Ford, Comparison of Precipitation and Land Runoff as Sources of Estuarine
Nitrogen, 15 ESTUARINE, COASTAL AND SHELF SCIENCE 45-56 (1982). This article com-
pares nitrogen inputs from precipitation falling directly on the Rhode River estuary to
nitrogen inputs to the estuary from land runoff. It finds that in the summer total nitro-
gen from precipitation slightly exceeds land runoff, and nitrate nitrogen is almost twice
nitrate from runoff. During other seasons, nitrogen runoff is greater, but nitrogen in
precipitation is still significant. This paper underestimates the influence of nitrogen in
precipitation because some of the nitrogen in runoff originates from precipitation falling
on the watershed. This comparison is therefore different from the Environmental De-
fense Fund (EDF) comparison. The EDF has compared inputs to the watershed, while
Correll and Ford compare inputs directly to the estuary itself.
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treatment plant inputs to the watershed. 3 Another study-of the
Catskill reservoirs and tributaries within the Catskill watershed of
the New York City water supply system-has shown rising trends in
nitrate levels in those surface waters, largely in response to increas-
ing regional emissions of nitrogen oxides.34
These comparisons suggest that an effective nutrient loading
reduction program for the Chesapeake Bay system must include re-
ductions in atmospheric sources of nitrogen, as well as sources of
nitrogen from POTWs, agricultural and lawn runoff, and animal
waste. To this end, the Chesapeake Bay states should adopt an at-
mospheric deposition standard for nitrogen set at a level that will help
attain the Bay's nitrogen standard as well as protect terrestrial and
water supply resources.3" With such a deposition standard in place,
33. The impact of nitrogen inputs from sewage treatment plants may be enhanced by
the fact that the nitrogen is discharged directly into the Bay and its tributaries.
34. ENVIRONMENTAL DEFENSE FUND, NEW YORK CITY'S WATER SUPPLY: ACID DEPOSI-
TION, INORGANIC POLLUTION AND THE CATSKILL RESERVOIRS (Oct. 1986).
35. Following efforts begun in 1983, New York became the first state to pass legisla-
tion directed at curbing the "acid rain" problem. See State Acid Deposition Control Act,
N.Y. ENVTL. CONSERV. LAW §§ 19-901 to -923 (McKinney's Supp. 1988). This legisla-
tion represents a reaction to the failure of the federal government to enact measures to
curtail sulfur dioxide and nitrogen oxide emissions, which are produced from fossil fuel
power plants in the Midwest and parts of Canada.
The New York law requires the State Department of Environmental Conservation
to promulgate, by January 1, 1986, an interim control target for the reduction of sulfur
deposition in regions of the state that the Department determines are sensitive to the
effects of acid rain and that receive acid rain at a rate above which damaging effects are
highly probable. See id. § 19-0909(1). All sources must comply with the interim control
standard byJanuary 1, 1988. This interim control target is defined as a limitation that
reduces sulfur deposition by approximately 40% of a calculated final control target. Id.
§ 19-0903(10).
Furthermore, the state must adopt a deposition standard for nitrogen byJanuary 1,
1987. Id. § 19-0913. See also N.Y. STATE DEP'T OF ENVIRONMENTAL CONSERVATION, ACID
RAIN-A POLICY FOR NEW YORK STATE ON OXIDES OF NITROGEN EMISSIONS (Sept. 1987).
Background nitrate levels in unpolluted surface waters are typically below 0.2 mg/i ni-
trate measured as elemental nitrogen, and background nitrate levels in uncontaminated
precipation in nonindustrialized parts of the world are typically well below 0.5 mg/. A
nitrogen deposition standard designed to minimize atmospheric inputs of nitrogen into
surface waters, including estuaries, should be set so as to keep nitrate levels in precipita-
tion below 0.5mg/I.
The New York law was also designed to serve as an encouragement to Congress to
address the acid rain problem on a nationwide level. Indeed, New York and other states
have tried to use existing provisions of the Clean Air Act in an effort to tackle this prob-
lem. Each state's implementation plan (SIP), adopted pursuant to § 110 of the Clean
Air Act, 42 U.S.C. § 7410 (1982), is required to prohibit stationary sources within the
state from preventing other states from attaining primary and secondary ambient air
quality standards. Id. § 7410(a)(2)(E)(i). Section 126, 42 U.S.C. § 7426, allows states to
petition the EPA Administrator for a finding that a major source has violated
§ 7410(a)(2)(E). Should the Administrator make such a finding, the offending source
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the Chesapeake Bay states would then have a legal basis for imple-
menting programs designed to limit nitrogen emissions from all
sources.
C. An Efficient Implementation Program
Third, once states have adopted appropriate numerical water
quality standards for nitrogen and phosphorus, as well as an atmos-
pheric nitrogen deposition standard, they must develop and imple-
ment programs to reduce discharges of nutrients from all these
sources.
It is generally recognized that the Clean Water Act programs to
date have had limited success in controlling pollutants from dis-
persed urban and agricultural nonpoint sources of pollution.3 6 This
lack of success points to the need to consider two rather different
implementation strategies. One approach is to attain nutrient water
quality and loadings requirements by imposing strict command and
control regulations applicable to all sources. Such regulations
might involve setting strict effluent limits for both nitrogen and
phosphorus for all point source discharges, requiring farmers to
limit fertilizer applications by mandatory best management prac-
tices, banning the use of agricultural and residential lawn chemicals
within designated portions of the watershed, and prohibiting altera-
tion of wetlands.37
Another approach is to allow market signals to determine the
most economically efficient way of limiting the discharges of nutri-
ents from all sources so as to meet the nutrient reduction schedule.
Rather than prescribe precise nutrient limits for each identifiable
source, the states could auction off the right to discharge nutrients
from POTWs, or they could impose fees on loadings of nitrogen
and phosphorus from POTWs above effluent limits reflecting the
total loading reduction schedule. The POTWs could meet these
loadings limits without paying the fees or auction price by installing
denitrification technologies, purchasing nutrient discharge rights
would be in contravention of the state's SIP. See 42 U.S.C. § 7426(c). Unfortunately,
the federal appellate courts have rebuffed these states' efforts. See, e.g., Air Pollution
Control District v. EPA, 739 F.2d 1071 (6th Cir. 1984); New York v. EPA, 710 F.2d 1200
(6th Cir. 1983); New York v. EPA, 716 F.2d 440 (7th Cir. 1983).
36. The 1987 Clean Water Act Amendments contain provisions designed in theory
to remedy these deficiencies. See Water Quality Act of 1987, Pub. L. No. 100-4, § 316.
101 Stat. 7, 52 (1987) (to be codified at Clean Water Act § 319, 33 U.S.C. § 1329).
37. See generally Houck, Ending the War: A Strategy To Save America's Coastal Zone, 47
MD. L. REV. 358 (1988) (suggesting a range of prohibitions and strict performance stan-
dards to protect coastal resources).
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from other point sources, paying for wetland restoration on agricul-
tural land representing a set level of nutrient loadings, financing fer-
tilizer reduction programs, or some combination thereof. The
states could also set fees on the sale of products, such as fertilizers
and gasoline, which produce nitrogen wastes. The schedule of fees
would increase progressively each year to assure compliance with
the nutrient reduction schedule.
This system would maximize opportunities for trading nutrient
discharge and product use rights so as to facilitate gradual but sig-
nificant reductions in loadings of both nitrogen and phosphorus
from all sources in the most economically efficient and equitable
manner.3 8 While institutionally complex, the system would send
clear market signals to all dischargers and emitters as to the costs
which they are imposing on the Bay system and the cheapest way of
reducing those costs. It would allow discharge and user groups to
decide through market choices the most efficient way of meeting to-
tal nutrient reduction loading requirements. This approach would
also generate fee revenues that the state could then use to pay for
nutrient control research and programs, including wetland restora-
tion-a primary technique for buffering agricultural runoff and re-
cycling inorganic wastewater nutrients.
Furthermore, technologies and non-structural techniques capa-
ble of reducing loadings of both nitrogen and phosphates into the
Chesapeake Bay watershed are already available. Processes for de-
nitrifying sewage treatment plant effluents are on hand, and far less
expensive technologies are under development.3 9 Land application
38. For an excellent conceptual discussion of the use of market tools to introduce
economic efficiencies and price signals into a broad regulatory framework designed to
reduce total loadings of designated contaminants, see Willey & Graft, Federal Water Polity
in the United States-An Agenda for Economic and Environmental Reform (Oct. 1987) (paper
delivered at a colloquium on "New Directions in Environmental Policy" at Columbia
University Law School). For a discussion of the value and flexibility of transferable dis-
charge permits governing water pollution abatement, see O'Neil, David, Moore &
Joeres, Transferable Discharge Permits and Economic Efficiency: The Fox River, 10 J. ENVIL.
ECON. & MGT. 346-55 (1983).
39. Clifford Randall, Charles P. Lunsford Professor of Civil Engineering, Virginia
Polytechnic Institute and State University, is conducting research on biological nutrient
removal processes for denitrifying POTW wastewaters at a cost comparable to that of
secondary treatment and substantially less than other denitrification techniques. For a
discussion of recent, low-cost technologies for removing nitrogen from sewage treat-
ment plants, see SCIENTIFIC & TECHNICAL ADVISORY COMMITrEE, CHESAPEAKE BAY PRO-
GRAM, NUTRIENT CONTROL IN THE CHESAPEAKE BAY (Jan. 1986); Brannan & Randall, The
Economics of Nitrogen Removal in a Single-Sludge Activated Sludge System (Nov. 1 -12, 1987)
(paper presented at a conference on the Impact and Control of Nutrients in Surface
Waters, Charleston, South Carolina). These types of technologies should be employed
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methods, including use of restored or man-made wetland systems,
can be used to recycle wastewater nutrients.
In addition, nutrient loadings associated with fertilizer applica-
tion can be greatly reduced through cost-effective fertilizer prac-
tice40 and re-establishment of substantial wetland buffers in critical
watershed areas of the Bay and its tributary river systems. Organic
farming practices that utilize organic animal manure wastes, exten-
sively used in Texas,4' can also greatly reduce nutrient, as well as
pesticide, loadings. 42 Automotive technologies that can reduce ni-
trogen oxide emission by more than one-third from levels attained
in most vehicles sold in the United States presently exist.43 Finally,
over-fired and catalytic reduction technologies in power plants can
reduce emissions of nitrogen oxides to well below new source per-
formance standards.4 4
Implementing strict nitrogen oxide air pollution source control
programs in the Bay states may not be adequate to attain an envi-
ronmentally protective nitrogen atmospheric deposition standard
because of contributions to Bay state atmospheric deposition of nu-
trients from other states. Nevertheless, Bay states can encourage
other states whose nitrogen oxide emissions affect Chesapeake Bay
resources to follow their good example. The Bay states could also
urge the EPA to require more stringent controls on air pollution
at the District of Columbia Wastewater Treatment Plant at Blue Plains and other large
sewage treatment plants in the Bay watershed.
40. See IOWA GEOLOGICAL SURVEY, HYDROGEOLOGY, WATER QUALITY, AND LAND MAN-
AGEMENT IN THE BIG SPRING BASIN, CLArON COUNTY, IOWA 177-80 (June 1983).
41. Organic Food Standards and Certification, TEX. ADMIN. CODE tit. 4, § 18.3(4)
(proposed Feb. 26, 1988).
42. See STUDY TEAM ON ORGANIC FARMING, U.S. DEP'T OF AGRICULTURE, REPORT AND
RECOMMENDATIONS ON ORGANIC FARMING (July 1980) (available from the Texas Dep't of
Agriculture Information Center, Austin, Texas).
43. California is authorized under § 209(b) of the Clean Air Act, 42 U.S.C. § 7543(b)
(1982), to impose a NOx emission limit of 0.4 gram per mile, in contrast to the federal
standard of 0.6 gram per mile. As cars sold in California must meet that state's emission
standard, this NOx control technology is readily available. Since § 209 preempts other
states from imposing vehicular emission limits more stringent than the federal limit
without an express statutory waiver, the Chesapeake Bay states should petition the EPA
or press Congress to authorize imposition of the 0.4 gram per mile NOx emission limit.
In the meantime, the states could impose a fee on new cars and gasoline at a level high
enough to meet the cost of their nutrient reduction schedule.
44. Selected catalytic technologies are used in Colorado and California on new in-
dustrial and utility sources, and they are employed routinely in Western Europe and
Japan. For a discussion of this technology, see ELECTRIC POWER RESEARCH INST., NOx
CONTROL, POSTCOMBUSTION CONTROL RESEARCH, EUROPEAN EXPERIENCE WITH SELECTIVE
CATALYTIC REDUCTION FOR NOx CONTROL 2-9 (Summer 1987).
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sources of nitrogen.4 5
New technologies and land resource techniques for significantly
reducing nutrient loadings to the Bay system are available. An im-
plementation program that takes advantage of innovative regulatory
and market techniques should be able to attain the states' goal of a
40 percent reduction in total nutrient loadings,46 or any scientifi-
cally justified higher percentage reduction, in a cost-effective man-
ner long before the year 2000.
III. MANAGEMENT OF WETLANDS AND OTHER
CRITICAL LAND RESOURCES
The wetlands which constitute the minimum critical physical
watershed of the Chesapeake Bay must be protected to prevent fur-
ther degradation of water quality47 and to maintain critical fish and
wildlife habitats. Preventing any further loss of these wetland re-
sources, as well as the tributary rivers to their headwaters, must be a
central element of any Bay protection program. Further, because
forests produce little or no nonpoint source nutrient runoff, reten-
tion of critical forested portions of the Bay's upland watershed
through the use of effective land use and transportation planning
tools is highly desirable. Finally, an important component of any
Bay restoration program should involve programs to facilitate resto-
ration of wetlands in former wetland areas.
A. Protection of Existing Wetland Systems
Virtually all coastal states have tidal wetlands acts, and an in-
creasing number of states have freshwater wetlands acts. These acts
typically establish permit programs which are similar to the Clean
Water Act section 404 program,48 requiring applicants to show that
there are no available practicable alternatives that do not involve
wetland loss and to provide some kind of mitigation of loss. The
45. See Clean Air Act § I 10(e), 42 U.S.C. § 74 10(e) (1982).
46. See 1987 Chesapeake Bay Agreement 5-6 (Dec. 14, 1987) (available at the Mary-
land Law Review).
47. See generally SOUTHEAST MICHIGAN COUNCIL OF GOVERNMENTS, THE IMPACTS OF
DEVELOPMENT OF WETLANDS ON WATER QUALITY (June 1979); OFFICE OF RESEARCH AND
DEVELOPMENT, U.S. ENVIRONMENTAL PROTECTION AGENCY, IMPACTS OF CONSTRUCTION
ACTIVITIES IN WETLANDS OF THE UNITED STATES (Apr. 1976).
48. 33 U.S.C. § 1344 (Supp. Ill 1985). Section 404 authorizes the U.S. Army Corps
of Engineers to grant or deny permits to discharge dredged or fill material into waters of
the United States, including wetlands, applying guidelines which the EPA has developed
in conjunction with the Corps. Id. § 1344(b). The EPA may "veto" Corps permits or
otherwise designate a wetland as unsuitable for disposal of material. Id. § 1344(c).
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federal section 404 program and state programs are typically con-
structed so as to allow incremental piecemeal loss of wetlands.
While the Maryland Critical Area Law 49 contains strong lan-
guage for wetland protection, this regulatory protection is by no
means absolute; further, it extends only to wetlands within 1000 feet
of Bay waters and tidal portions of tributary rivers. 50. Virginia5 and
Pennsylvania52 have weak programs for protecting nontidal, fresh-
water wetlands. Because the 1987 Chesapeake Bay Agreement calls
for strong wetland protection measures, 53 it is appropriate to con-
sider state or federal approaches or tools which can be effective at
preventing regional wetland loss.
1. A Regional Approach-The New Jersey Pinelands.-A regional
planning program which generally prohibits any significant filling or
other destruction of wetlands is in place in the Pinelands, a geologi-
cally unique area in southeastern New Jersey occupying one million
acres. 54 The Pinelands Commission, established under federal55
and state 56 law, adopted the New Jersey Pinelands Comprehensive
Management Plan (CMP) in November 1980. The CMP creates
eight major land use categories, including Preservation, Agricultural
Production, Forest, and Regional Growth Areas, and it contains
comprehensive land use regulations with density and use limitations
applicable to each category. 5
7
The CMP contains special regulations for wetlands. Develop-
ment in all wetlands is prohibited unless specifically authorized, and
is subject to various requirements. Authorized uses of wetlands in-
49. Chesapeake Bay Critical Area Protection Program, MD. NAT. RES. CODE ANN.
§§ 8-1801 to -1816 (Supp. 1987).
50. Id. § 8-1807(a)(2). See also id. §§ 9-101 to -503 (1983 & Supp. 1987) (setting
forth provisions as to dredging and filling and other use of both state and private
wetlands).
5 1. See VA. CODE ANN. § 62.1-13.3 (1987) (setting standards for the use and develop-
ment of wetlands in determining application requirements).
52. See PA. STAT. ANN. §§ 591-820.90 (Purdon 1967 & Supp. 1987) (Pennsylvania
does not have one section of its code which deals with wetland protection; rather, it has
provisions scattered throughout the enumerated sections.).
53. See 1987 Chesapeake Bay Agreement 4 (Dec. 14, 1987) (available at the Maryland
Law Review).
54. See CMP, supra note 17, at xvii.
55. National Parks and Recreation Act of 1978, § 502, 16 U.S.C. § 471(i) (Supp. II
1985).
56. Pinelands Protection Act, N.J. STAT. ANN. §§ 13:18A-1 to -49 (West 1987).
57. See N.J. ADMIN. CODE §§ 7:50-5.21 to -5.31 (1987). The 52 townships and 7
counties in the New Jersey Pinelands are supposed to amend their master plans and
zoning ordinances so as to conform with the CMP subject to certification by the Com-
mission. Most have done so.
19881 439
MARYLAND LAW REVIEW
clude horticulture of native Pinelands species and berry agricul-
ture;58 forestry;59 fish and wildlife management;6 ° hunting, fishing,
boating, and similar recreational activities;6' water-dependent recre-
ational facilities;62 and public improvements, subject to a "no feasi-
ble alternative" test, as well as a finding that such use will not
substantially impair resources of the Pinelands. s Development
within a 300-foot buffer area from a wetland-Wetland Transition
Area-is subject to the test that there be no "significant adverse im-
pact on the wetland."'" "Significant adverse impact" is defined,
among other things, in terms of loss of wetland habitat, increase in
surface runoff, and change in natural chemistry of ground or surface
water in the wetland.6 " Lastly, because filling, dredging, or drainage
of wetlands could not occur without their loss, the CMP regulations
should be construed to prohibit these activities in all wetlands. 6
These regulations have not been seriously challenged adminis-
tratively or judicially. This is largely because the wetland regula-
tions are part of a comprehensive land use plan, adopted and
implemented by a state commission in accordance with state, as well
as federal, law. Both the state and federal acts set forth substantive
resource protection objectives, as well as procedural require-
58. Id. § 7:50-6.8.
59. Id. § 7:50-6.9.
60. Id. § 7:50-6.10.
61. Id. § 7:50-6.11.
62. Id. § 7:50-6.12.
63. Id. § 7:50-6.13..
64. Id. § 7:50-6.14.
65. Id. § 7:50-6.7.
66. After all, the premise of the CMP is that encroachment of development into the
300-foot wetland buffer may be allowed but only where it can be shown to be compatible
with wetland protection. Despite the clear regulatory language, the staff of the Pine-
lands Commission has recently authorized the fill of some 20 acres of wetlands for resi-
dential use. See PINELANDS COMM'N, REPORT ON APPLICATION FOR A WAIVER OF STRICT
COMPLIANCE 104 (Sept. 14, 1987) (regarding Orleans Builders and Developers). The
staff has apparently authorized this fill on the ground that the wetlands at issue are "de-
graded." The staff report at the same time prohibits any filling of other wetlands on the
tract owned by the developer. The New Jersey Conservation Foundation and the EDF
have appealed this decision to the Office of Administrative Law in New Jersey, claiming
that the Commission has no legal authority to allow any filling of wetlands, including so-
called "degraded" wetlands, a distinction which the CMP does not recognize. See OAL
Docket No. EPC-07835-87.
67. The interim wetland regulations in effect prior to the formal adoption of the
CMP were challenged and upheld. See Orleans Builders and Developers v. Byrne, 186 N.J.
Sup. 432, 435 A.2d 200 (App. Div. 1982). Since that time, application of the CMP wet-
land regulations restricting development in wetlands (in contrast to the size of buffer
zones) has not been challenged administratively or judicially. Personal communication
with William Harrison, General Counsel, Pinelands Commission (Apr. 4, 1988).
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ments.6 The CMP carefully describes the multiple values of wet-
lands in the Pinelands so as to provide an ample scientific
justification for their protection.69 In addition, because of the pro-
hibitory nature of the wetlands regulations, every property owner
and real estate investor or speculator has clear notice that alteration
of wetlands will not be countenanced. All of the estuarine and river-
ine wetlands of the Chesapeake Bay and its tributary rivers could be
similarly described and regulated.
2. The Clean Water Act Section 404 Program-Advanced Identifica-
tion.-At the federal level, the most powerful regulatory tool for
wetlands protection is section 404 of the Clean Water Act. 70 Even
where state wetlands protection programs exist,7 1 section 404 can
serve as a useful backstop reinforcing their legitimacy. While most
section 404 permit denials by the United States Army Corps of En-
gineers (Corps) have been upheld from regulatory and taking chal-
lenges, 2 the program has its defects. Many Corps districts have
made it increasingly easy for applicants to obtain permits by ac-
cepting applicants' analyses that no practicable alternatives to the
siting of proposed developments in wetlands are available, and by
accepting "paper" mitigation schemes. Further, the Corps typically
reviews individual permit applications in isolation from other ac-
tions affecting wetlands in a particular ecosystem.73 Obviously, it is
highly desirable to implement more stringently the section 404 pro-
gram in order to limit wetland loss in the Norfolk and Baltimore
68. See, e.g., National Parks and Recreation Act of 1978, 16 U.S.C. § la-5 (1982 &
Supp. III 1985); Pinelands Protection Act, N.J. STrAT. ANN. § 12:18A-4 (West Supp.
1987).
69. See CMP, supra note 17, at 62-63.
70. See supra note 48. For a sampling of cases which underscore the wetland protec-
tion feature of § 404 of the Clean Water Act, see United States v. Riverside Bayview
Homes, 474 U.S. 121 (1985); Avoyelles Sportsmen's League, Inc. v. Marsh, 715 F.2d
897 (5th Cir. 1983); Deltona Corp. v. United States, 657 F.2d 1184 (Ct. Cl. 1981), cert.
denied, 455 U.S. 1017 (1982).
71. See supra notes 49-52 and accompanying text.
72. See, e.g., Florida Rock Indus. v. United States, 791 F.2d 893 (Fed. Cir. 1986), cerl.
denied, 107 S. Ct. 926 (1987); Deltona Corp. v. Alexander, 682 F.2d 888 (11 th Cir. 1982);
Buttrey v. United States, 690 F.2d 1170 (5th Cir. 1982), cert. denied, 461 U.S. 927 (1983);
Deltona Corp. v. United States, 657 F.2d 1184 (Ct. CI. 1981), cert. denied, 455 U.S. 1017
(1982).
73. One Corps district, however, has been ordered to conduct a cumulative impact
analysis in accordance with Council on Environmental Quality regulations, 40 C.F.R.
§ 1508.7 (1987), before granting a permit. Fritiofson v. Alexander, 772 F.2d 1225 (5th
Cir. 1985), clarified by State of Texas v. United States Forest Service, 654 F. Supp. 289
(S.D. Tex. 1986).
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districts.74
While we wait for the Corps to recommit to stringent wetland
protection, there is a section 404 regulatory provision with the po-
tential for curing some of these shortcomings. This is the advanced
identification program set forth in the section 404(b) guidelines is-
sued by the EPA.7 5 Under this program, the EPA, with Corps con-
currence, identifies all of the wetlands in a particular region subject
to federal section 404 jurisdiction, assesses their values and func-
tions in the context of the particular ecosystem, and classifies them
for conservation potential. As part of the advanced identification
process, the EPA may decide to designate certain wetlands as
nondisposal sites under section 404(c). 76 The EPA has initiated or
undertaken advanced identification in several regions, including the
Rainwater Basin of Nebraska; Assateague, Virginia; the State of
Maine; and the Hackensack Meadowlands, New Jersey.'7
74. Future conversion of wetlands to agricultural use should not continue or, at
least, should become greatly reduced. Such conversion should be regulated under § 404
of the Clean Water Act. See Avoyelles Sportsmen's League, Inc. v. Marsh, 715 F.2d 897,
918-27 (5th Cir. 1983). Further, economic incentives for agricultural conversion of wet-
lands in the form of United States Department of Agriculture (USDA) loan guarantees
and other benefits should be removed under title XII of the 1985 Food Security Act, 16
U.S.C. § 3801 (Supp. IV 1986). See Tripp & Dudek, The Swampbuster Provisions of the Food
Securities Act of 1985: Stronger Wetland Conservation If Properly Implemented and Enforced, 25
Envtl. L. Rep. (Envtl. L. Inst.) 10,125 (May 1986). Indeed, under this Act farmers who
convert wetlands may lose such USDA benefits on all of their land holdings. The one
major federal action that may continue to subsidize agricultural drainage of wetlands in
the Chesapeake Bay watershed is Soil Conservation Service projects. There is no fur-
ther justification for any SCS projects that would directly or indirectly degrade any of
the wetlands in the Chesapeake Bay watershed.
75. These guidelines, implementing § 404(b) of the the Clean Water Act, 33 U.S.C.
1344(b) (Supp. !11 1985), are set out at Guidelines for Specification of Disposal Sites for
Dredged or Fill Material, 40 C.F.R. § 230.80 (1987).
76. Clean Water Act, § 404(c), 33 U.S.C. 1344(c) (Supp. i1 1985) provides that the
EPA may prohibit the specification of waters of the United States as disposal sites when
it finds that filling or dredging in those waters, including wetlands, would have an unac-
ceptable adverse effect on fish and wildlife habitats, including spawning and breeding
areas, water supplies, and recreational amenities.
77. The EPA-Region II initiated its § 404 advanced identification project in the
Hackensack Meadowlands following receipt of a report prepared by the EDF docu-
menting the extent of wetlands based on vegetation and soil characteristics, explaining
the values of these wetlands, and outlining management alternatives contrary to those
developed by the Hackensack Meadowlands Development Commission. See ENVIRON-
MENTAL DEFENSE FUND, THE NEWJERSEY HACKENSACK MEADOWLANDS: THE NEED TO Es-
TABLISH THE SCOPE OF FEDERAL CLEAN WATER ACT JURISDICTION AND TO PREPARE A
PROGRAMMATIC EIS TO CONSIDER ALTERNATIVE MANAGEMENT STRATEGIES (Aug. 1985)
[hereinafter EDF REPORT]. With cooperation from other federal and New Jersey state
agencies, the EPA-Region II conducted a wetlands determination that has found some
8000 undeveloped acres in the Meadowlands to qualify as § 404 wetlands, whereas the
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The potential advantage of the EPA's advanced identification
program relative to the section 404 program is that it gives the EPA
a primary management role. Further, each advanced identification
must incorporate an analysis that provides a mechanism for evaluat-
ing the function of any particular wetland acreage in a broad ecosys-
tem context, such as the entire Chesapeake Bay watershed. Thus, it
can assist any later section 404 review to overcome the piecemeal
destruction of small wetland acreages. Finally, the program estab-
lishes a process which allows property owners and future investors
to know in advance what uses of their wetlands, if any, may be al-
lowed. They can make modifications in financial planning and in-
vestments accordingly. If properly utilized, the process could
effectively thwart future taking challenges on the ground that use
expectations contrary to the advanced identification specifications
are unreasonable. 78 At the same time, all of the economic interests
which benefit from resource protection could focus their attention
on one administrative process.
Despite initial success, the EPA's advanced identification pro-
gram must be viewed as experimental with potential pitfalls for the
protection of wetlands or other critical portions of aquatic ecosys-
tems. It may be resource-intensive, although the amount of re-
sources that the EPA and cooperating agencies must commit
depends on the quality of available wetlands inventories and the sci-
entific methodology used for assessing wetlands. Further, advanced
identification is capable of saving further public agency and private
investor resources only insofar as it contributes to predictable fu-
ture regulatory decisions.
The EPA and the Chesapeake Bay states should consider un-
dertaking a comprehensive section 404 advanced identification of all
estuarine, riverine, and other freshwater wetlands in the Bay's wa-
tersheds. All of the advantages of the program should become evi-
dent, and steps can be taken to minimize resource problems.
Because the EPA has conducted extensive scientific investigations in
the Chesapeake Bay watershed, it logically should play a lead role in
Hackensack Meadowlands Development Commission had previously reported only
about half that acreage as wetlands, id. at 5-10.
78. Interference with reasonable investment-backed expectations is one of the
hallmarks of a regulatory taking. See, e.g., Penn Central Transp. Co. v. City of New York,
438 U.S. 104, 124 (1978). Such a comprehensive regulatory analysis would be useful in
rebutting taking claims by showing the value of particular wetlands in satisfying the
water quality values of the Clean Water Act within a particular ecosystem. It need not
entail any physical invasion or provision for public access. Cf. Nollan v. California
Coastal Comm'n, 107 S. Ct. 3141, 3150 (1987).
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resource management decisions. In addition, the EPA and partici-
pating agencies could employ an assessment methodology intended
to identify estuarine and freshwater wetlands within the Bay's water-
shed which contribute to or play a role in promoting the Bay's biota
and maintaining and restoring water quality. Such a methodology
would be consistent with an ecosystem-wide assessment which fo-
cuses on ecological links. This assessment need not be unduly time-
consuming. The EPA would then have the authority to designate as
nondisposal sites under section 404(c) all wetlands in the watershed
identified as having a role in the maintenance and restoration of the
Bay's biota, water quality, and associated recreational amenities. 9
Creative use of regional, state, and section 404 regulatory tools
with vigorous enforcement can go a long way toward attaining a
goal of no further wetland loss in the Chesapeake Bay watershed. In
some cases, acquisition of development easements or fee simple in-
terests by states in wetlands may also be appropriate. Also, because
wetlands do perform valuable nutrient recycling functions effi-
ciently, fertilizers or gasoline fees could properly fund such
purchases.
79. Given the stressed condition of the Bay system, virtually all of the estuarine and
riverine wetlands remaining in the Chesapeake Bay watershed could reasonably qualify
for § 404(c) designation. It should also be clear that any wetland segment not so desig-
nated does not automatically qualify as a candidate for the first fill project to come
along. The EPA's failure to designate means, at most, that modification of that wetland
may not per se have an unacceptable adverse impact on ecological values of the Bay
system for purposes of § 404(c), or a significant impact on an aquatic ecosystem for
purposes of 40 C.F.R. § 230.10(c) (1987). It does not mean that practicable alternatives
are not available for purposes of 40 C.F.R. § 230.10(a), in particular for nonwater-de-
pendent activities, 40 C.F.R. § 230.10(a)(3). The EPA or the Corps could also conclude
in a specific case that an adverse impact becomes unacceptable because that impact is
avoidable, i.e., practicable alternatives are available. For example, the EPA vetoed a
Corps § 404 permit for a fill for a nonwater-dependent shopping mall development in
southeastern Massachusetts on this ground. See U.S. ENVIRONMENTAL PROTECTION
AGENCY, FINAL DETERMINATION OF THE ASSISTANT ADMINISTRATOR FOR EXTERNAL AF-
FAIRS CONCERNING THE SWEEDENS SWAMP SITE IN ATTLEBORO, MASSACHUSETTS, PURSU-
ANT TO SECTION 404(c) OF THE CLEAN WATER ACT (May 13, 1986). The authority of the
EPA to utilize its § 404(c) authority accordingly was upheld in Newport Galleria v. De-
land, 618 F. Supp. 1179 (D.D.C. 1985); the Final Determination of the Assistant Admin-
istrator was upheld in Bersani v. EPA, 674 F. Supp. 405 (N.D.N.Y. 1987). As a practical
matter, the fewer wetland sites not designated under § 404(c) as a result of advanced
identification, the more careful the Corps and the EPA should be to restrict use of the
remaining sites only for water-dependent projects, or for projects that have an unusually
powerful justification and will cause minimal damage. That is, the increasingly scarce
supply of remaining wetland sites must be judiciously managed.
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B. Planning Development in Upland Forests
The Chesapeake Bay watershed is experiencing significant rates
of population and economic growth. This growth is expected to
continue. Such development could bring with it increased nutrient
and other forms of pollution. To keep this additional stress to a
minimum, the goal of Bay states should be to retain the maximum
amount of forested uplands in the watershed and to design develop-
ment and transportation systems to minimize opportunities for
nonpoint source pollution. Thus, they must consider clustering de-
velopment, promoting re-investment in housing and jobs in existing
cities, minimizing clearing of vegetation in subdivisions, and pro-
moting use of rail transportation.
The most successful regional land resource conservation plans
also identify areas where development is to be encouraged through
favorable zoning rules and infrastructure investments. This is the
case in regional plans for the New Jersey Pinelands; the six-million
acre Adirondacks Park in New York; Montgomery County, Mary-
land; the California coast; and Oregon. In addition to density and
use limitations applicable to wetlands or other sensitive resources, a
variety of tools, including mandatory clustering and transfer of de-
velopment rights, can be effective at channeling growth and control-
ling patterns of development.8 °
80. The New Jersey Pinelands CMP designates areas where residential and commer-
cial development is to be concentrated. In general, the CMP allows no or very low den-
sity development in the 360,000 acre Preservation Area and 420,000 acre Forest Area
respectively. See CMP, supra note 17, § 5-302 to -303, at 393-94. Growth is to be con-
centrated in Regional Growth Areas, as well as designated Pinelands villages and towns.
See id. 99 5-307 to -308, at 399. A basic theory of the CMP is that it will not alter the
total amount of growth that is expected to occur in coming decades in the Pinelands;
instead, it redirects and channels that growth into Regional Growth and other desig-
nated areas. The CMP establishes a Transfer of Development Rights (TDR) program,
known as the Pinelands Development Credit program, to facilitate transfer of economic
use rights from Preservation and Agricultural Areas to Regional Growth Areas. See id.
99 5-401 to -407, at 401-02. See also Matlack v. Board of Chosen Freeholders of Burling-
ton County, 191 N.J. Super. 236, 466 A.2d 83 (1982), aff'd, 194 N.J. Super. 359, 476
A.2d 1262, cert. denied, 99 N.J. 191,491 A.2d 693 (1984) (discussing the Pineland Devel-
opment Credit Program (PDC) generally, and holding in part that a county board of
freeholders is not preempted by the state from buying, selling, or creating a market for
PDCs).
Montgomery County, Maryland, has also instituted a TDR program to protect some
89,000 acres of agricultural land. MONTGOMERY Co., MD. CODE, §§ 59-C- 11.2 to -11.5
(1984). While that program has been legally faulted for not having been adopted as part
of the County's zoning code, see West Montgomery County Citizens Ass'n v. Maryland-
National Capital Park & Planning Comm'n, 309 Md. 183, 522 A.2d 1328 (1987), it still
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C. Wetland Restoration
A halt to further loss of wetlands within the Bay watershed will
help to stem further degradation of its water quality and biological
resources. Prevention of further loss, however, may help to stabilize
the Bay system but will not restore it. Wetland restoration is there-
fore an essential feature of the Bay restoration program."' Restora-
tion of former wetlands at selected sites would be useful in buffering
and controlling the input of nutrients into the Bay system.8 2 Re-
stored wetlands would eliminate nonpoint sources of nutrient pollu-
tion at those restored sites and would recycle additional loads of
inorganic nutrients from POTWs, commercial fertilizer applica-
tions, animal wastes, and atmospheric deposition, into organic plant
material.
The federal program which probably has the greatest potential
to support reforestation of cropland is contained in the Conserva-
tion Reserve program of title XII of the 1985 Food Security Act.8"
Under this program, farmers may qualify to receive payments if they
grow trees on cropland which is categorized as easily erodible."'
Additionally, section 1231(c)(2) of the Conservation Reserve pro-
gram allows the Secretary of Agriculture to include in the program
areas such as former wetlands "that are not highly erodible lands
but that pose an off-farm environmental threat."8 5 Because former
wetlands alogg stream banks are primary sources of nonpoint
source agriculture, nutrient, pesticide, and soil pollution, many
more former wetlands should be included in the program.86 Where
serves as a useful example of a regional strategy to cluster development on a regional
scale in furtherance of environmental objectives.
For a discussion of these and other practical land use techniques in various areas in
the country, see The Long Island Pine Barrens Last Stand: Practical Solution to Protect a Re-
gional Resource (Jan. 1987) (containing papers by local government leaders and planning
experts presented at a conference on May 10, 1986, at Stony Brook University) (avail-
able at the Maryland Law Review).
8 1. The objective of the Clean Water Act is the restoration, as well as maintenance of
the chemical, physical, and biological integrity of the Nation's waters. 33 U.S.C.
§ 1257(a) (1982). In the context of this Act, restoration of a "degraded" or former
component of an aquatic ecosystem means altering its characteristics to make it more
the way it was naturally. The term "restoration" here is used in that sense.
82. See FISH & WILDLIFE SERV., U.S. DEP'T OF THE INTERIOR, THE POTENTIAL EFFECTS
OF CLEARING AND SWAGING ON STREAM ECOSYSTEMS 205 (1980).
83. Food Security Act of 1985, § 1231, 16 U.S.C. § 3831 (Supp. 111 1985).
84. Id. § 38 31 (a).
85. Id. § 3831(c)(2).
86. The House Committee Report seems to indicate, however, that the primary
thrust of this statute was to make only easily erodible cropland eligible. See H.R. REP.
No. 271, 99th Cong., Ist Sess. 410, reprinted in 1985 U.S. CODE CONG. & ADMIN. NEWS
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former wetland areas, now used for agriculture, either have easily
erodible soils or pose an "off-farm environmental threat," this pro-
gram could be used to finance wetland restoration. Where federal
funds are not available, Bay state revenues generated through fee
programs could be used to carry out state equivalents of the conser-
vation reserve program. The Bay states should aggressively pursue
this program as a mechanism for wetland restoration.
Because wetlands are effective at recycling inorganic nutrients
from POTWs and urban runoff discharged through combined storm
and sanitary, or separate storm, systems,8 7 POTW nutrient-control
programs could be used to fund restoration of selectively sited wet-
land systems instead of or as a complement to technological treat-
ment. It should be possible to calculate the quantity of inorganic
nutrients that an acre of wetlands could recycle. If fees were then
imposed on POTW discharges of nitrogen above a certain limit,
POTWs might find it cost-effective to restore wetland sites as one
alternative technique.
Finally, the construction grants program of section 201 of the
Glean Water Act might also provide a source of funding for wetland
restoration. 8 The EPA Administrator is authorized to make grants
to any state, municipality, or intermunicipal or interstate agency for
the construction of POTWs or any "cost effective alternative
thereto." '8 9 Because wetlands often can serve as effective waste
treatment systems, the grant money should be available to restore
the degraded wetland to its original uses. 90
1103, 1514. This restriction should be removed in order to make clear that former wet-
lands other than those which are classified as easily erodible could qualify.
87. The value of the Hackensack Meadowlands marsh as a water purification system
has been demonstrated in a Hackensack Meadowlands Development Commission
(HMDC)-Woods Hole Study, Nitrogen Budget Determination for a Selected Site in the Hacken-
sack Meadowland Sanctuary (HMDC 1974), cited in EDF REPORT, supra note 77, at 43. The
HMDC study revealed that tidal waters remove 5.99% of total nitrogen during a single
tidal cycle. Id.
88. Clean Water Act § 201, 33 U.S.C. § 1281 (1982).
89. Id. § 1281(g)(1).
90. The 1987 Clean Water Act Amendments provide funding for continuation of this
program, although at a reduced federal share. Water Quality Act of 1987, Pub. L. No.
100-4, § 204(0(8), 101 Stat. 7, 18 (1987) (to be codified at 33 U.S.C. § 1281). The Act
does and should allow for federal funding of tertiary treatment as required to meet
water quality standards. Where land treatment, including restoration of wetlands, is
shown to be cost-effective, federal construction grant funds should be available for this
purpose. Federal construction grant funds under § 201 of the Clean Water Act have
only infrequently been available for nitrogen control on the theory that such tertiary
treatment, which is typically expensive, represents a higher level of treatment than the
secondary treatment mandated for all POTWs by the Clean Water Act and is not neces-
sary to meet EPA-approved state water quality standards. If the Chesapeake Bay states,
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IV. ENFORCEMENT RIGHTS AND TAKING CLAIMS BY THIRD PARTIES
For the Chesapeake Bay restoration program, including its nu-
trient loading reduction and wetland protection measures, to be
credible and viable, its enforcement provisions must be clear and
strong. As a first step, third parties, including conservation groups,
fishermen, fishermen associations, and other individuals or associa-
tions who benefit economically or otherwise from the biological and
recreational resources of the Bay and its tributary system, must have
undisputed standing to participate in state and federal administra-
tive and judicial proceedings. Only then can they provide evidence
about what the numerical standards should be to protect the Bay's
resources, and challenge the adequacy of specific permits and pro-
grams for controlling point and nonpoint sources of pollution in
light of those numerical standards.
Also, groups with specific economic interests in Bay resources
should be allowed to claim that they have an enforceable right to
enjoy the resources which the standards are intended to protect.
More specifically, such groups should be legally empowered to as-
sert that this right 9 is being abridged when state agencies propose
to grant permits or approve programs for controlling nonpoint pol-
lution sources or atmospheric inputs which do not assure compli-
ance with the numerical standards and the goals for reductions in
nutrient loadings.
One of the most formidable obstacles to full implementation of
nonpoint source pollution abatement programs is the threat of tak-
ing challenges by local property owners. After all, these abatement
programs may entail constraints on land use or mandatory refores-
tation in buffer areas, retention of wetlands or other natural vegeta-
tive systems within critical Bay watershed areas, or mandatory
reforestation in critical Bay and tributary watershed areas. Taking
however, adopted numerical nutrient water quality standards, as we propose, their
POTWs could qualify for construction grants funding. The EDF has proposed use of
§ 201 construction grants to fund restoration and management of degraded Hackensack
Meadowlands wetlands to function as supplemental wastewater treatment systems. See
EDF REPORT. supra note 77, at 41-44.
91. Such a right may be considered a quasi-property right. First, it entitles the
holder of the right to define his or her interest in certain biological resources. Perhaps
the parties to the 1987 Bay Agreement should be required to establish fish and shellfish
harvest programs that assume gradual restoration of the Bay. Rights to those resources
could be defined accordingly. Second, the institutional structure proposed here would
allow the holders of the rights to defend the rights and to seek damages insofar as the
use of those rights is abridged. It is unclear to what degree such rights could be made
transferable within the group of persons interested in exploiting, and eligible to exploit,
the biological resources of the Bay.
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challenges do occur, of course, and the Supreme Court apparently
has become more sympathetic to these claims. 92 But where con-
straints on economic uses of land are part of a comprehensive pro-
gram for attaining numerical water quality standards to protect the
reasonable uses of other economic resources, e.g., fish and shellfish,
the traditional nuisance principle that one may not use his property
so as to injure another applies. In this context the courts may be far
less willing to uphold taking or other challenges to such
regulations.9 3
What is needed is a system of rights in Bay resources such that
those with an economic interest in the Bay's biological resources
may institute comparable taking claims against the Chesapeake Bay
states if they fail to enforce nutrient and wetlands protection stan-
dards. 94 For example, Bay states could pass legislation expressly
recognizing that commercial fishermen, who are properly licensed
and operate in accordance with applicable management regulations,
have a "property right" in the Bay's fish and shellfish resources. At
the very least, those with such economic interests should be allowed
to intervene in judicial actions brought by landowners facing restric-
92. See, e.g., First English Evangelical Lutheran Church v. County of Los Angeles,
107 S. Ct. 2378 (1987) (holding that the government could be liable for the payment of
monetary damages as just compensation for even a "temporary" taking); Nollan v. Cali-
fornia Coastal Comm'n, 107 S. Ct. 3141 (1987) (holding that the government could not
require, without compensation, the granting of an easement over private property to
afford physical access to a beach as a condition for approving a permit to build a struc-
ture that allegedly would impair visual access to the beach).
93. Set, e.g., Keystone Bituminous Coal Ass'n v. DeBenedictus, 107 S. Ct. 1232
(1987) (where the regulation of subsurface coal mining was specifically designed to pre-
vent material subsidence damage to surface economic users).
94. Unlike other members of the public, fishermen occasionally have been able to
demonstrate special damage and thus obtain standing to sue for damages for loss of
biological resources, i.e., for a public nuisance. Such actions, however, have been suc-
cessful only in those limited circumstances where they could establish a direct relation-
ship between a pollution source, e.g., an oil spill, and damage to fishery resources. See,
e.g., Potomac River Ass'n, Inc., v. Lunderberg Md. Seamanship School, Inc., 402 F.
Supp. 344 (D. Md. 1975); Burgess v. M/V Tamano, 370 F. Supp. 247 (D. Maine 1973);
Hampton v. North Carolina Pulp Co., 223 N.C. 535, 27 S.E.2d 538 (1943). For a discus-
sion of the limited utility of public nuisance law in protecting estuarine resources, see
Tripp, Coastal Zone Management: A Lawyers Perspective, in TIME-STRESSED COASTAL ENVI-
RONMENTS: ASSESSMENT AND FUTURE ACTION 135, 137-38 (1977) (Proceedings of the
Second Annual Conference of The Coastal Society, Nov. 17-20, 1976). Because of these
severe limitations, rectification of the imbalance in regulatory taking law must mean that
fishermen and others with economic interests in Bay biological resources should be em-
poweredto bring legal actions against the Bay states. In turn, the states could counter-
claim against other private parties who are violating wetland, nutrient loadings, and
other land use requirements.
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tions on the use of their lands, including wetlands, which challenge
state action on a taking theory.
In short, if the law of regulatory takings against the local and
state land use regulatory agencies is to be expanded for the benefit
of upland property owners, then the law should be expanded con-
comitantly to give correlative rights to those with economic interests
in the biological resources of the Bay. Otherwise, so long as the
present imbalance in regulatory taking law remains, politically and
legally "free" estuarine resources will always suffer relative to
"costly" land resources in which traditional property rights reside.
V. CONCLUSION
The Chesapeake Bay states confront an enormous challenge in
their efforts to protect and restore the Bay. They must be prepared
to use innovative regulatory strategies and to support independent
scientific, economic, and policy research linked to active programs.
Adopting numerical standards for nitrogen and phosphorus, in-
cluding total loadings, which are adopted and enforceable under
section 303(c) of the Clean Water Act, and adopting a scientifically
sound nitrogen deposition standard, represent an enormous scien-
tific task. Scientific uncertainty should not justify delay in beginning
this work, but intensified research is essential to support periodic
revision of loading figures.
No less a hurdle is establishing and enforcing an effective im-
plementation program with adequate controls on all sources of inor-
ganic nitrogen and phosphorus. The Chesapeake Bay states must
be prepared to support economic and technological research to pro-
mote cost-effective nutrient control technologies. They must also
be willing to experiment with a range of techniques-from prohibi-
tions on the use of fertilizers in certain critical areas to economic
incentive systems, incorporating fees and tradeable permits-which
will facilitate the accomplishment of environmental goals in a cost-
efficient and equitable fashion.
The Chesapeake Bay states must also be prepared to utilize in-
novative regional land use planning techniques which protect wet-
lands, floodplains, and critical forested habitat; promote wetland
restoration; and facilitate concentration of growth in traditional ur-
ban core areas and community centers. Such techniques include
mandatory clustering of developments and transfers of develop-
ment rights. These growth patterns are much more compatible with
rail transit systems than sprawl development, thereby limiting the
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amount of vehicular use in the watershed and reducing vehicular
pollution emissions.
Finally, Chesapeake Bay States should empower persons who
benefit economically from the biological resources of the Bay to ini-
tiate regulatory taking actions comparable to those that landowners
may bring. Only then can these states establish a balanced legal sys-
tem that should facilitate societal acceptance of an aggressive Bay
protection program.
